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(57) Abstract 

A vehicle carried device (8) 
for remote communication in traffic 
checking systems comprising a com- 
munication unit (9) equipped with 
a transmitter and receiver equipment 
(13) for radio waves and arranged to 
communicate with a number of ex- 
ternal, stationary transmitter and re- 
ceiver equipments for carrying out 
payment operations. The communi- 
cation unit (9), which is intended to 
be located in the vehicle in a place 
advantageous for radio communica- 
tion, such as at the top side of the 
windshield of the vehicle, is provided 
with a cotuiection terminal (14) for 
internal signal transmission in the ve- 
hicle to and from a service unit (10), 
intended to be located in the vehicle 
inside a suitable operating and view- 
ing distance from the driver of the 
vehicle. The device is part of an ex- 
tendable component system, that ex- 
cept the communication unit (9) also 
comprises connectable service units 
(10) having a different extent of its 

equipment, which can comprise readers (18) for smart cards (19). operating means (21), a display (20) and a tune measunng unit (36) for 
parking function etc. 
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A DEVICE AND A SYSTEM, CARRIED BY A VEHICLE, FOR REMOTE 
COMMUNICATION IN AN ESTABLISHMENT 

TECHNICAL FIELD: 

The invention relates to a vehicle mounted device and system for 
remote communication in traffic check installations, such as for 
collecting road tolls and parking charges using radio waves. 

STATE OF THE ART: 

From for example US, A, 4 3 03 904, Chasek, a system for debiting 
charges in a road toll by means of remote communication is 
known. The system comprises both stationary radio transmitter- 
receiver-equipment in the road tolls and units carried by the 
vehicles. The radio waves transmitted from the radio equipment 
of the toll, mostly micro waves, are received by a transponder 
in the respective vehicle unit, which moreover is provided with 
data processing equipment having an associated memory. By means 
of the system charging operations can be carried out using 
remote communication without the vehicles having to stop. During 
the communication identification information, messages regarding 
the state of charging and debiting of the charge either from an 
account, which is identified by the vehicle unit or by this 
being programmed with a prepaid balance, which is stored in its 
memory and from which the charge is subtracted, are exchanged by 
means of transmission from the radio equipment in the toll and 
retransmission in a modulated form from the transponder. 

The corresponding system is also used for checking public 
transport, the stationary equipment then being located at 
certain checkpoints, and for access control of transportation 
vehicles at the passages thereof into and out from loading and 
unloading places. Also applications for collecting parking 
charges are possible. Thus, the equipment in itself is all round 
and it is possible to adjust and program it for different 
purposes . 

As has been mentioned, the system relies on the vehicle unit 
being provided with a transponder for the receiving and 
retransmitting radio signals, a data processing unit for 
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carrying out operations based on received signals and for 
modulation of the retransmitted signal-. Moreover, the data 
processing unit has a memory with a program for control of the 
signal generation, what often comprises encryption and 
decryption and containing certain identification data. In the 
system this is the minimum equipment which is required in the 
vehicles for the function of the system. In systems, for example 
road tolls systems, which are intended for payment operations, 
this equipment is sometimes also supplemented with storage 
capacity for data concerning a prepaid balance, from which the 
charges can be deducted . 

However, wishes for additional functions have emerged, which are 
not comprised within the capacity of the described unit. In a 
system where payment operations occur often there is a wish that 
it should be possible to enter a prepaid balance by means of a 
so called intelligent card, which can be removed from the 
vehicle equipment and be brought along separately for charging a 
new balance in for example an automatic machine arranged 
therefor. The separation possibility also results in that 
several users can use the vehicle unit, each with his/her 
personal card and also the proneness of theft is reduced since 
the system can be designed so that it will not be possible to 
use the vehicle unit in the case where the card is separated. 
Other wishes for functions are the possibilities to be able to 
read, in a character window of the vehicle unit, data such as 
the remaining balance, debited charges and also traffic checking 
information and traffic information, which is supplied when 
passing a toll or a check. 

With the exception of vehicle charges in the form of road 
charges there is a need for collecting charges for parking 
inside traffic intense areas, such as inner cities. It also 
occurs that one in order to limit the entrance to and the 
traffic in such areas collects a charge for staying in the area, 
which charge can be based on time. It has then been proposed, 
see for example WO 90/15401 (Hunter et al.) and WO 95/08162 . 
(Olsson) , that also such charges are registered by means of 
communication via radio waves. In this manner one could 
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facilitate the charge collection for the vehicle driver as well 
as for the inspectors, which generally must be present for 
watching the observance of parking regulations and other rules. 
Since most vehicles, which are used for transportation in areas 
where road tolls have been placed, are provided with remote 
communication equipment it would be desirable that this also 
could be used for other charges, such as has been mentioned 
parking charges and other possible charges for staying in areas 
of intense traffic- This would provide many advantages in 
relation to the alternative, to the conventional system in the 
form of stationary parking meters having timers or tickets, 
which have been marketed in the shape of p-boxes, which are 
arranged to count down time and proportionally thereto register 
a charge, and which can be checked from the outside through the 
car window* 

To satisfy the basic functions of the vehicle unit and at the 
same time to give it certain additional functions has proved to 
lead to solutions not entirely satisfying in all regards. The 
basic function to provide the outer communication by means of 
the transponder is best implemented by means a well exposed 
location inside the vehicle, whereas the additional functions 
often lead to a wish for a primarily user friendly location. It ~ 
has proved to be difficult to satisfy these two opposing wishes 
by means of the solutions devised up to now in the form of units 
for a large number of functions. Moreover, there is a great risk 
that the requirements and systems will be changed, so that new 
technique and equipment must be added, which in a unit having 
many integrated functions results in that the entire unit must 
be exchanged. 

Decisions on implementations of different types of charges and 
how these shall be collected and thereby the equipment which the 
vehicle driver needs to acquire, are political diecisions. Such 
must many times be made in stages. That toll charges are 
collected for transportation along certain roads is established 
in many places. One has then accepted that a debiting system 
with remote communication is installed. However, the 
conventional systems with parking meters, sometime supplemented 
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with p-boxes, have not at all in general been replaced by more 
developed charging systems comprising remote communication and 
regarding staying inside traffic intense areas the development 
has hardly come longer then arranging entrance tolls, which in 
their function in general can be regarded as equivalent to road 
tolls. 

If integrated systems are to be created, these conditions result 
in that one demands that these can have a successive extension 
from a basic apparatus generally only designed for sending an. 
identity to a toll station which one passes, to complete systems 
with debiting via prepaid smart cards and within all types of 
charging systems. It is then desirable that the basic equipment 
and the equipment in the different expansion stages both shall 
be as simple, that the initial outlay does not become 
unnecessarily burdening and yet shall be able to allow a 
supplementary addition and extension, so that a total exchange 
of the equipment must not take place in pace with the successive 
extension. Said political-organisational circumstances hence 
create a need to technically develop apparatus which in is its 
basic form is simple and as little cost demanding as possible, 
but yet allowing extension to more and more advanced forms 
without discarding earlier acquired equipment. 

DESCRIPTION OF THE INVENTION 

The object of the invention is to provide a system architecture, 
which allows extension in several stages from a simple 
communication equipment for the debiting of vehicle charges at a 
lower cost in particular for the vehicle unit as primary aim, to 
an all round system where possibilities of debiting and paying 
processes for different cases of charging exist, aiming at 
providing an all round equipment, which can be used in a 
complicated infrastructure. It shall be possible to carry out 
such an extension of the system mainly only by supplementing the 
simplest equipment with components and without wasting 
investments caused by an exchange of components. 

According to the invention a fulfilment of said wishes is 
obtained by means of a vehicle mounted communication and service 
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device, which also after installation can be adapted to a number 
of additional functions. This is obtained by a first unit being 
reserved for the basic functions and a second unit being 
provided for the additional functions, which to some extent 
have, in relation to each other, a free location in the vehicle 
by being connected through an internal communication link 
arranged for the purpose. 

DESCRIPTION OF THE DRAWINGS 

In the following an embodiment of the invention with certain 
variants is described. It is then referred to the accompanying 
drawings of which in 

Fig. 1 the interior around the driver seat in a vehicle, of 

the type passenger car, having the contours of the 
interior shown by means of dotted lines in a section 
of the vehicle in its longitudinal direction, is 
shown, the device according to the invention being 
shown with solid lines; 

Fig. 2 in the same manner the driver seat of the vehicle and 

the device according to the invention are shown, but 
here in a view from the inside against the wind 
shield of the vehicle. 

Fig. 3 a block diagram of a unit associated with the device 

and in the following called communication unit is 
shown, and 

Fig, 4 a block diagram of a second unit of the device and in 

the following called the service unit is shown. 

Figs. 5,6,7,8 

show the invention as a system in successively more 
extensive expansion generations. 

PREFERRED EMBODIMENT 

In Fig. 1 the interior at the driver seat in a vehicle, of the 
type passenger car, is shown from the side. The front panel of 
the vehicle where the instrumentation is located is then denoted 
1. The panel continues via a horizontal surface 2 to a bracket 
for the windshield 3, which ends next to the inner roof 4 of the 
vehicle. From the front panel 1 a steering wheel hub 5, which 
carries a steering wheel 6, extends backwards. The device ac- 
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cording to the invention, which taken as one unit is denoted 8, 
consists of two units, one communication unit 9 cind one service 
unit 10. The communication unit 9 is suspended next to the upper 
edge of the windshield 2, where this continues to the inner roof 
4. The service unit is located on the horizontal surface 2 of 
the front panel. The two units 9 and 10 are fixed by means of 
means, not shown here, which can be arranged for fixing by means 
of screws, adhesive glue or in another manner. 

Fig. 2 shows the same equipment as Fig.l and the same reference 
numbers are used. In Fig. 2 it is clear that the units 9 and 10 
are located approximately in the centre of the vehicle, however 
the service unit 10 being a little displaced somewhat closer to 
the steering wheel 6. 

In the arrangement shown, the communication unit has an 
advantageous location for remote communication, and does not 
interfere with the driver's view. As to the service unit is 
located inside a comfortable operating and viewing distance for 
the driver. 

The communication unit 9 is designed with an enclosure 12 from 
which a window for a transponder 13 extends and from which an 
internal connection 14 extends. The term transponder means a 
passive electronic communication device for the reception of 
radio waves modulated to carry a signal, and retransmission of 
the radio signal in a remodulated form for carrying a response 
message, which is stored in a* control part included in the 
transponder. The service unit 10 has, in the embodiment shown, 
also an enclosure 16 and an internal connection 17 for internal 
communication with the unit 9 via its connection 14. Moreover, 
it can be provided with a plug-in slot of a reader 18 for an 
intelligent card 19 (smart card) , and with a character window 20 
and with a keypad 2i. Inside the plug-in slot 18 means are 
provided for connection via a contact or touch free of the 
intelligent card 19, which can be handled separately after being 
pulled out. 



In Fig. 3 a block diagram of the functional parts of the 
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communication unit 9 is shown. Then the two units for outer 
communication, the transponder 13 including its control part 15 
for generation for said response message and the internal 
connection 14 appear. This is the smallest equipment, which is 
required, for the communication function and for the system 
extension, to which the invention relates. 

In addition to said minimum equipment the communication unit 9 
suitably comprises a data processing unit 24 having a memory 25. 
With this total equipment the communication unit can be made to 
operate independently for carrying out a payment operation. It 
is also clear from Fig. 3 that also the internal connection 14 
is divided into two units, one signal transmission unit 26 and 
one power supply unit 27. Both of the units as well as the 
transponder 13 are connected to the data processing unit 24 
which in turn is connected to the memory 25. Since the system 
extension according to the invention provides a possibility of 
communication via the signal transmission unit 2 6 with one or 
more separate service units the communication unit must be 
arranged for a corresponding data processing in the internal 
communication. Thus, the unit 24 having the memory 25 or in said 
minimum embodiment, the control part 15 of the transponder shall 
be arranged for such data processing. 

In Fig. 4 the functional parts of the service unit 10 appear in 
the same manner. These are the units, which are directed 
outwards, the internal communication connection terminal 17, the 
connection terminal' for the intelligent card 18, the character 
window 20 and the keypad 21. 

In the service unit also a data processing unit 3 0 is provided 
having a memory 31. The internal connection terminal 17 is also 
here divided into two units, in a signal transmission unit 32 
and a power supply unit 33. The signal transmission unit 32 is 
connected to the data processing unit 30, which is arranged for 
internal communication with the unit 9 according to a common 
signal transmission protocol. The power supply unit 33 is 
connected to a power source via a receiving unit 3 4 and a cable 
35, Which is suitably connected to the electrical system of the 
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vehicle. The receiving unit 34 also supplies current to the data 
processing unit and as has been mentioned the power supply unit 
3 3 either directly or via the. data processing unit. As appears 
all the above mentioned external units, the card connection 
terminal 18, the window 20 and the keypad 21 are connected to 
the data processing unit 3 0 and also a timer unit 3 6 can be 
connected thereto. The. latter is suitably arranged for counting 
down time from start and provided with a clocking function. 
Moreover, the service unit can be arranged to be provided with a 
means 37, which senses if the vehicle is in movement or not. In 
addition, indication lamps can be arranged for particular 
signalling or alarm. 

In the following the function of the device will be described in 
an extension form thereof for payment of charges in a traffic 
context . 

The two units 9 and 10 are assumed to be mounted as shown i Fig. 
1 and 2, the service unit being connected to a power supply by 
means of the cable 35. An intelligent card is assumed to be 
connected to the connection place 18 and is thus connected to 
the data processing unit 30 in the unit 10. The card is assumed 
to have a balance corresponding to a certain amount of money 
stored in it. The card is arranged so that this balance can be 
reduced by means of impulses from the data processing unit 3 0 
when the card is connected thereto via the connection place 18. 
Moreover, the card and the data processing unit are arranged to 
communicate with each other via encrypted signals for 
calculating said balance and for identification and possibly 
also input of operation data into the memory of the card. 

The communication unit 9 is also assumed to be supplied with 
power, this being accomplished through the units 27 and 3 3 of 
the power supply link, so that electric energy fed through the 
cable 3 5 can be transferred to the unit 9. 

The device is now ready to be used for a paying operation in a 
road toll. At entrance in the road toll the device is "awakened" 
by a signal from the transmission equipment of the road toll, 
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which is received by the transponder 13, which is located in a 
ideal position therefor inside of and next to the upper side of 
the windshield 3. The signal to the transponder is forwarded to 
the data processing unit 24 and from the memory 25 therein, a 
signal carrying modulation is generated by the received signal, 
which is retransmitted to the radio receiver unit of the toll 
from the transponder 13. Hereby the vehicle installation is 
identified and the paying operation can start. During at least 
some part of the operation the two units 9 and 10 cooperate and 
then exchange signals via the signal link comprising the units 
26 and 32. This results in a preferably encrypted signal flow, 
ending in that from the prepaid balance of the card the charge 
calculated in the toll is reduced, and some data concerning the 
operation, such as time, the identification of the toll can be 
read into the memory of the card in order to be printed if this 
is desired in a particular installation. Also, such information 
can be presented in the character window 20. It can then be 
particularly important that the remaining balance on the card is 
presented, so that there is a possibility of judging whether it 
is enough for additional payment operations. 

The card can be personal so that debiting can be directed 
selectively from the same unit by choosing a card. It is 
suitable that the service unit is arranged to store a limited 
balance transferred from the card, which then can be taken away 
as a protection against theft and abuse, what is particularly 
important when the vehicle is parked. 

It is also possible to use the device for payment of parking 
charges. This is also carried out by the charges being counted 
down after start by means of operating the keypad 21 and serting 
of the parking charge by the device that the timer unit 3 6 
subtracts used time which in the data processing unit 3 0 is 
transformed to the charge, which is to be deducted from the 
balance of the card. In the character window it can appear that 
the parking functions are started in a correct manner, so that 
this can be watched from the outside by a parking inspector. 

If the inspector is provided with a portable transmitter and 
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receiver equipment, complete information from the vehicle unit 
can be collected in a rational manner. The identity of the unit 
and its possession of the vehicle can then be checked, which 
eliminates the theft motive and tampering is made more difficult 
to a high degree • 

By the fact that the device also comprises a remote 
communication unit, which as described is used in road tolls 
which are arranged for remote communication, also the parking 
function can be remote controlled. Hence, one can eliminate the 
personal surveillance including inspection of each vehicle at 
periodic intervals by means of a remote surveillance via the 
transponder 13 , which to a transmitter-receiver can give 
information of the present parking status. In certain areas or 
buildings reserved for parking the debiting of the parking 
charge can be started at entrance and stopped at the exit with 
debiting of a charged fee from the balance via the transponder. 

As an alternative the parking amount of money can be stored in 
the memory of the vehicle unit and charged later at a following 
toll passage. 

In the description of the exemplifying embodiment it has been 
assumed that the communication link to the units 2 6 and 3 2 shall 
be wireless. One can then use transmission by means of infra 
light for example, by means of a coding in the respective data 
processing units. Also the power supply via the units 33 and 27 
to the unit 9 can possibly be wireless. This can then be carried 
out locating a current generating photo-cell in the unit 27 and 
a corresponding light source in the unit 33. As an alternative 
one can use other energy transmitting media such as magnetic 
waves . 

In wireless transmission of signals as well as energy for the 
operation a completely free location of the units in relation to 
each other inside a certain frame of space is obtained. However, 
it shall not be excluded that the unit 9 can have its own power 
supply either through a battery or through a connection of its 
own to the electric system of the vehicle. The signal 
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transmission can also be through wires, the units 26 and 3 2 
being connected via a cable, which also can be arranged for 
supply of current to the unit 9 . Irrespective of how the 
transfer is carried out the internal communication units 14 and 
17 should be seen as interfaces for connection of the two units 
to each other. 

By the fact that the equipment which is required for remote 
communication is located inside and is limited to the 
communication unit 9, it can be combined with different 
embodiments of the service unit, whereby the communication unit 
can have a wide use in a standard embodiment . This has been 
exemplified by mentioning the embodiment of the service unit for 
charge payment in road tolls as well as in parking. In this 
system the units can also co-operate for presentation of road 
information, which is transmitted by road tolls or from certain 
check points . This can then be presented in the character window 
and can become easily visible for the driver through the free 
location of the service unit. The unit is also easily accessible 
for operation by means of the keypad during driving. Other 
fields of use for which the service unit can be adapted have 
been mentioned in the introduction. 

These possibilities of extension are schematically illustrated 
in figures 5-8. These are each divided into three columns. In 
the left column symbols for a subsystem for the handling of 
charging flows, in the following called the charging system 41, 
are shown. 

In the middle column symbols for stationary communication 
equipment, which can be located in road tolls, area tolls or in 
parking places and wherever one wishes to charge vehicle charges 
at passage are shown. This subsystem is in the following called 
the stationary installation 42. In the right column symbols for 
the subsystem, which is carried by the respective vehicle, thus 
the vehicle equipment 8, is shown, see Figs. 1 and 2. The 
character of said subsystems are symbolised in the upper part of 
the columns for the charging system 41 of a building, for the 
stationary installation 42 of a road toll located over a road 
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way and for the vehicle equipment 8 of a passenger car. 

In the simplest embodiment, the first generation according to 
Fig. 5, the vehicle equipment 8 only consists of the 
communication unit 9 in its described minimum embodiment with 
the transponder 13 including the control part 15. This is as has 
been mentioned a passive receiver-transmitter, which after 
initiation by means of a micro-wave radio signal can retransmit 
a definite, encoded message. This message is assumed to be an 
identity, which can be the registration number of the vehicle in 
which the communication unit is mounted or an identity assigned 
to the vehicle equipment itself. The stationary installation 
consists of an antenna unit 47 for microwave communication with 
the transponder 13, a computer 48 for the processing of incoming 
signals and generation of outgoing signals, and a communication 
unit 49, which is controlled from the computer 48 to transmit 
information preferably via a wire, to the paying unit, which in 
this generation is denoted 52. The information received by the 
paying unit 52 is used for debiting the charge in question, see 
the symbol 55, to the one, which is to pay the charges that are 
associated with the identity in question. Payment for debiting 
made, the symbol 60, is paid to the paying unit 52. Paid means 
can then be forwarded from the paying unit to the one, which is 
to benefit from the collected traffic charges, see the arrow 56. 

This, the simplest system makes it possible, that the one who 
has been given a payment identity can be debited the charges, 
which successively are charged when passing the stationary 
installation. Thus, payment is made afterwards based on the 
information of toll passages of .the identity carrier in 
question. The vehicle equipment 8, thus only consisting of the 
communication unit, does not allow for any checking data to be 
stored therein at a passage. A checking of the person liable for 
payment can therefore only be made afterwards based on charging 
verifications. This system embodiment does not allow the 
maintaining of anonymity of the carrier of the identity; this 
must as a physical or legal person be possible to find for 
collection of charges. 



wo 96/38819 PCT/SE96/00677 

13 

The embodiment of the system according to Fig. 6 has in the 
vehicle, except for a communication unit 9 having a transponder 
13, the described data processing unit 24 comprising the memory 
unit 25 connected thereto. In the memory data representing a 
certain amount of money can be stored. The storing of this sum 
can be carried out by means of a code message transmitted from 
the stationary installation 42 via the transponder 13. The 
amount, which is transferred in this manner, is collected from a 
sum electronically stored in the stationary installation. This 
has in its turn been transferred from the payment unit, here 59, 
via the communication unit 9 and then represents a payment made 
by the person having the identity in question and the 
corresponding vehicle unit, see the symbol 60. 

The payment sequence then becomes the following: 
The owner of the identity pays a sum to the payment unit 59 
designating an account connected to the identity. Said amount is 
transferred to the stationary installation and is stored here 
related to the identity in question. 

Since this system embodiment shall enable anonymity, which is 
regarded as desirable, the paid amount can not be allowed to be 
exceeded. An amount corresponding to the charge must be 
available or otherwise it must be indicated to the vehicle that 
payment must be made manually and if this does not happen the 
identity of the vehicle must be registered for charging 
afterwards. 

For example, in a high way road toll the passage can take place 
very quickly at the same time as the antenna system 47 of the 
toll bust be designed having a limited range in order that not 
too many moving vehicles will be picked up at the same time. 
This results in that the time for the payment operation becomes 
very short for a high velocity of the vehicles. The time period 
can therefore become too small to make it possible for a 
particular account among many other stored accounts, to be 
sought for and checked, so that in occurring cases the stop 
indication or the registration respectively can be carried out. 
Therefore, it is preferred that, in a passage, data for an 
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amount, which at least is sufficient for the charge, which can 
be expected, is stored in the memory 2 5 of the vehicle unit via 
the transmitter of the stationary unit. When such storing has 
taken place the payment operation can be carried out so that the 
stationary unit in the radio communication with the transponder 
13 collects data for checking whether a sufficient amount is 
available in the memory 25* This check can take place in 
immediate connection to the collection of the identity and can 
be included in the time period, which is available. The charge 
can then be reduced from the balance stored via the payment unit 
and after the vehicle has passed. If the balance reaches such a 
low amount, that the foreseen minimum amount is not sufficient 
to correspond to the chosen minimum amount which shall assure 
the charge payment, a command is connected to the identity, via 
the transponder to the memory unit 25, to deduct means for the 
charge from its balance, the stationary unit checking the 
remaining balance. If this turns out not to correspond to the 
minimum amount for payment of a passage charge the identity in 
question is blocked, so that a free passage will not be 
permitted at the next occasion. Suitably, the memory unit 25 is 
provided with some kind of indication devices, for example by 
means of light, indicating that the paid balance is no longer 
sufficient. 

In this system embodiment a certain anonymity can be maintained, 
the account does not need to be connected to an identified owner 
in transactions. It should however not be possible in the system 
to let the owner of a vehicle equipment be anonymous, since in 
such a case it would not be possible to check whether the 
possession is legitimate. Thus, there is a leak of anonymity 
owing to the fact that the account is connected to the identity 
of the vehicle equipment and that its owner in turn is 
registered somewhere, one can assume. 

In the system embodiment according to Fig. 7, however, a 
complete anonymity can by maintained. This is provided by the 
vehicle equipment further being equipped with the described 
service unit 10 having the reader 18 for smart cards (compare 19 
in Figs. 1, 2). The card is provided with a memory and a data 
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processing unit. Hereby the card can be loaded with data 
corresponding to a certain balance in a loading unit 64 by means 
of payment of corresponding money means, see the symbol at 60. 
^This results in that the card becomes a carrier of "electronic 
' money" , which via the card reader 18 and the rest of the 

equipment, can be transferred to the stationary installation 4 2 
via radio communication. Such a transfer thus results in that 
the balance in the card is reduced. It is suitable that the 
vehicle equipment is provided with a display unit, which in the 
character window 20 can display the remaining balance, so that a 
reloading of the balance can be initiated. 

As has been mentioned the time for the payment operation in the 
toll is often short, so that more comprehensive information can 
not be exchanged. Since a certain time is required for 
collecting an amount from the smart card the equipment is 
suitably so arranged that a buffer amount is entered in the 
memory 31 from the card reader, which is immediately available 
at the communication occasion. The rest of this buffer amount 
after a debiting operation can then after the passage be 
replenished to a preset level. 

Amounts 60 paid via the loading unit 64 are supplied to the 
\ payment unit, here 78, in order to be distributed to the 
! selected payment receiver according to information transmitted 
! from the stationary installation regarding where the passages 
have taken place. These charges do not need to be associated 
with a person identity and therefore a good anonymity can be 
maintained. 

It should be added that if the same vehicle equipment with smart 
card is used in passage locations having payment receivers 
different from each other the payment unit 7 8 shall be equipped 
with a corresponding number of accounts which are credited 
according to the payment receiver, which is entitled to collect 
charges from the respective stationary installations. 



All system embodiments, which have now have been described, are 
arranged for the collection of charges in the passage of an 



wo 96/38819 PCT/SE96/00677 

16 

stationary installation, a passage which results in that one 
drives into and thereupon uses a section of a road. Stationary 
installations can also be arranged at exits from a toll road* 
One can thereby moderate the road toll according to the length 
of the part of the road, which is used between the entrance 
location and the exit location according to the length of the 
part of the road in relation to the total distance that is 
subject to a charge. In such toll installations communication 
between the stationary installation and the vehicle unit must 
take place in two stages, first at the entrance and then at the 
exit. The final charge shall then be determined at the exit 
since it is not until then one can determine the part which has 
been used. This can be carried out by means of different kinds 
of operation sequences. In one such a type a minimum charge is 
charged at the entrance corresponding to the shortest section to 
the first exit location and then additional charges are charged 
in the case where the exit takes place at some exit location 
located further away. 

As has been mentioned in the introduction vehicle charges can 
however occur, which are related to other situations than a ride 
along a certain road section. It has then been mentioned that 
there is also an interest for collecting charges by means of 
remote communication for staying inside traffic intense areas. 
In the simplest case entrance tolls are arranged and a 
predetermined charge is collected at entrance. However, this 
system will in an unfair way burden those who drive into 
charging zone and only use its traffic system during a short 
time in relation to those who may perhaps stay in the zone 
during a long time of perhaps several days. It has therefore 
been suggested that the charge also is to be made dependent on 
the time for staying in the zone. 

However, in general the conditions are complicated since the 

staying in the zone can include 

- that one drives around in the zone; 

that one is unintentionally delayed by a stop due to the 
traffic situation, road work or other circumstances 
outside the driver's control; 



wo 96/38819 PCT/SE96/00677 

17 

- that one has parked the vehicle in a charged parking 
place and pays a charge therefor, or 

- that one has the vehicle parked in a place, which is not 
part of the charged system, for example one's own garage' 
place- 
Since the collection of a traffic charge inside heavy traffic 
areas is not only to be a financing means biit also a way of 
limiting the staying inside the zone, of reducing "unnecessary 
driving", it would be logic to charge the time for driving 
inside the zone most, whereas parking on a charged parking place 
is paid through the system for collecting parking charges. It is 
reasonable however that parking in one's own place is not 
charged at all, but however the driving from the zone border to 
and from the parking place. One can also be of the opinion that 
the time for unintentional stops shall not form a base of 
charging. - 

As has appeared a pure entrance charge to zones loaded with 
heavy traffic is an insensitive instrument in the complicated 
conditions which in general are present, and provide small 
possibilities of charging in relation to the degree in which the 
traffic system is used and which provides insufficient 
possibilities for controlling the traffic behaviour. 

In the system embodiment according to Fig. 8 these circumstances 
have been considered. This is obtained by adding another unit to 
the service unit 10 of the vehicle equipment, the earlier 
mentioned time control unit 36. It comprises a timer device, a 
kind of stop clock, which registers time from a starting point 
to a stop point. Moreover, there is an operating means (the 
keypad 21 in Fig. 4) and the unit is connected to the rest of 
the vehicle equipment, thus its communication unit 9, the 
transponder 13, the memory- and data processing units, the 
display unit 2 0 and preferably the equipment is also provided 
with a card reading unit for the smart card 19. The manner of 
operation is the following: 

1. When passing the entrance and exit tolls, respectively, 
the system operates as has been described before, thus 



wo 96/38819 PCT/SE96/00677 

18 

charging of the prescribed charge in one of the payment 
systems, preferably by using smart cards. In parking on a 
charged parking place the time measuring device in the 
timer unit 36 is started manually by means of the 
operating means 21 of the service unit 10 in order to 
count down parking time and the corresponding subtraction 
of the resulting charge according to the charge, which is 
valid for the specific parking place. The operating means 
are suitably arranged for setting this rate, so that an 
adequate charge calculation takes place. At the exit the 
time measuring device is stopped and the charge 
substraction is stopped. 

2. At exit from the parking place a stationary installation 
42 is passed and via radio communication information is 
transferred regarding the subtracted charge. Suitably 
this subtraction has been transferred from the smart 
card, in the case where it is used, to the memory 31 for 
communicating the corresponding code to the stationary 
installation. 

3. From the stationary installation information is 
communicated to the charging unit, in Fig. 8 denoted by 
the numeral 79. It is then indicated where the 
information has been collected so that it can be 
accounted with an address of the correct payment 
receiver. This multi-stage payment process is indicated 
by the arrows 71 in Fig. 8. The payment unit 79 is thus 
arranged to have different receiving accounts, of which 
has been assigned to the parking company (P) / which is 
responsible for the parking place in question. 

The timer unit can also be used if one wishes to debit a time 
dependent charge for a trip inside a certain zone, whereas for 
parking a parking charge is collected instead and an 
unintentional stop or parking on one's own place is not charged 
at all. The time measuring device is then connected to be 
started by an radio pulse received by the transponder 13 when 
passing a toll into the area that is subject to charges. The 
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operation of the time measuring device is then controlled by the 
means 37, for sensing whether the vehicle is moving or not. In 
movement the charge shall hence be debited according to the 
total time used for the movement. At exit a stop of the time 
measuring device, also during the movement of the vehicle, is 
initiated by means of radio communication via the transponder • 

In parking on a charged parking place it has here been assumed 
that it is up to the vehicle driver to start the timer for 
debiting the charge. This arrangement presupposes that a 
checking is provided that the timer really has been started 
after parking. Such checking has in earlier parking systems been 
performed by parking inspectors, checking that the parking 
meters are started or that tickets are bought and placed in the 
car or that a P-box is started respectively. In the present 
complete system there is a possibility to program the 
transponder to respond to a question code in remote transfer by 
indicating the state of operation existing for the timer and 
which charge has been set. This results in practice in that the 
I parking inspector can have a transmitter/receiver equipment, 
which at periodic intervals are activated towards the parked 
vehicles and which directly in the apparatus provides an 
indication whether a correct state of operation exits. 

In the preceding it has been described how the simplest form of 
vehicle equipment, the communication unit 9, yet enabling a 
debiting of charges when passing a stationary installation by 
means of remote communication (Figs. 5 and 6) successively can 
be extended for a successive higher degree of anonymity and for 
a more and more advanced charging system to a final form, see 
Fig. 8, where all types of charges, such as zone charges of 
different kinds for entrance, for movement inside the zone and 
passing by means of remote communication combined with time 
measurements in the vehicle equipment. In order to achieve it 
all components in the vehicle equipment must be designed to be 
able to co-operate with each other in different combinations. 
Communication channels are then required, which can be arranged 
in an all round manner and corresponding connection terminals on 
the different components. 
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It is thus the main principles of the invention, that departing 
from a simple unit that still is functional in a limited degree 
of service, foresee the components, which are required for the 
possible, successive expansion to a complete vehicle equipment 
for a number of cases of use and then adapt each unit and 
component for connection to the other ones. Physically this 
means that each unit must be provided with connection means, 
interfaces, and that each has such a function that they can co- 
operate with the other components foreseen in the complete 
system based on a common, coded communication protocol. 
Moreover, connection lines shall be arranged, which can have 
different shapes depending. on the outer shape of the vehicle 
equipment. One can contemplate that all components can be built 
together by means of piling on each other and a successive 
direct connection. However, the always present transponder 13 in 
the communication unit 9 should be located in the vehicle on a 
place suitable for radio communication, preferably at the top 
side of the windshield. The rest of the equipment, in particular 
the card reader 18 and the service unit 10 together with its 
operating means shall be located inside a comfortable reach of 
the driver and a display of the unit including the character 
window 20 shall be located in order to be read comfortably. 
These conditions result in that the expanded equipment in the 
most advantageous case is divided in at least two units, as is 
shown in Fig. 1 and 2, the communication unit having said 
location and the service unit 10 that is reachable and visible 
from the driver's seat. For such a division a longer internal 
communication link is required. This can as has been mentioned 
be constituted of a wire connection or of a wireless connection. 

Concerning the stationary installations, they shall always 
comprise the radio transmitter and receiver iequipment 47, the 
data processing unit 48 and the communication unit 49, which is 
connected to the payment unit 41. In addition computer 
programming for the type or types of payment operations, which 
is to be performed, is required. 

The payment unit 41, can, as has appeared, be organised for 
accounting of one or several payment receivers depending on the 
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stationary units, which are to served. When connecting road 
tolls ; city tolls and parking arrangements the payment receivers 
are often differentiated, which must be considered in the 
organisation of the payment unit. 

In the description made here it has been assumed that the two 
units of the device are mounted in the vehicle as additional 
equipment. Within the scope of the invention it can however also 
be possible that at least some vehicles already in the 
manufacturing are equipped with units of this kind and are 
divided into communication units and service units having an 
intermediate link. It is then possible that the service unit is 
connected to other functional units, which are to present within 
operating distance from the driver and be possible to be watched 
by him/her. As an example of such equipment a sound installation 
and navigation apparatus can be mentioned. 

The term link has here been used for the means of communication 
between the communication unit and one * or several service units 
and it has been mentioned that this link can be arranged for 
wired communication or wireless communication. The term link 
shall then not be interpreted as denoting a long distance 
transfer. Even if the two units are mounted very close to each 
other the advantage remains, including the expansion and 
modification abilities of the device. However, as has been 
pointed out, a division as to the location is advantageous 
bearing in mind the respective functional areas of the 
communication unit and the service unit. It can then expressed 
by saying that the communication unit is specific to vehicle 
having the task of communicating vehicle information to the 
surrounding world whereas the service unit is driver specific 
for communication with the driver and further communication with 
the communication unit. The service unit can then also be person 
dedicated by means of individual intelligent cards. 
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1. A vehicle carried device for remote communication in 
traffic checking systems comprising a communication unit (9) 
equipped with a transmitter and receiver equipment, preferably 
in the shape of a transponder (13) for radio waves in order to 
communicate with a nximber of external, preferably stationary 
transmitter and receiver equipments (42) for carrying out 
operations, in particular payment operations, which are to be 
registered, characterized in that the communication unit (9), 
which preferably is located in the vehicle at a location 
advantageous for radio communication, such as the upper edge of 
the windshield of the vehicle, is provided with a connection 
device (14) for internal signal transmission in the vehicle for 
connection of at least one service unit (10) separate from the 
communication unit and provided with data processing equipment 
arranged for such signal processing, that said internal signal 
transmission between the communication unit (9) and said service 
unit (10) can be carried out. 

2. A vehicle carried device according to claim 1, 
characterized in that the service unit (10) is provided with 
means (18, 21) for manual operation and means (20) for providing 
information such as by means of a character window, the service 
unit, the units (10) being intended to be located in the vehicle 
inside a suitable operation and viewing distance from the driver 
of the vehicle and then provided with at least one connection 
device (17) arranged to be connected by means of a link to the 
communication unit (9) and/or in occurring cases to other 
service units, 

3. A vehicle carried device according to claim 1 or 2 , 
characterized in that the service unit (10) is provided with a 
connection device (18) for a separate carrier of data processing 
equipment and memory such as in the shape of an intelligent card 
(19) and also in the service unit a data processing equipment 

(3 0) having a memory (31) , which is arranged to communicate and 
process data to and from the communication unit (9) and to and 
from the separate carrier (19), which is programmed to 



wo 96/38819 



23 



PCT/SE96/00677 



participate in control of the transmitter and receiver equipment 
of the communication unit, 

4. A vehicle carried device according to claim 3, 
characterized in that the separate carrier (19) is arranged to 
be programmed with prepaid amounts forming a balance and that 
the data processing equipment of the carrier and service unit 
(10) are arranged to debit an amount from the balance, which by- 
means of data transfer have been debited via said external 
transmitter and receiver equipment (42) through the 
communication unit (9) , such as toll and parking charge*-;. 

5. A vehicle carried device according to claim 3 or 4 , 
characterized in that the service unit (10) is provided with a 
timer unit (36) , which is arranged to control down counting of 
time from a start time to stop time according to a programmed 
hour charge, the service unit being arranged to preferably 
together with the separate carrier (19) complete debiting by 
means of debit from the balance communicated from the carrier 
when the debit period between the start and stop time has ended. 

6. A vehicle carried device according to claim 5, 
characterized in that the service unit (10) is provided with 
operating means (21) for start and stop of the count down of 
time of the clock for debiting, and means for setting the hour 
charge • 

7. A vehicle carried device according to claim 6, 
characterized in that the service unit 10 is arranged to via the 
communication unit (9) receive signals from the exterior 
transmitter and receiver equipment (42) , which signals are 
arranged for start and stop of the count down of the clock and 
for setting of an hour charge at the entrance of the vehicle 
inside the range of the exterior transmitter and receiver 
equipment • 

8. A vehicle carried device according to any of the 
preceding claims, characterized in that the link for signal 
transmission between the connection terminal (26) of the 
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communication unit and the connection terminals (32) of the 
service unit or units (10) and/ or in the respective cases 
between different service units are provided with means for 
wireless transmission. 

9. A vehicle carried device according to claim 8, 
characterized in that the link or links are provided with means 
for wireless transmission such as by means of code pulses of 
infra red light, 

10. A vehicle carried device according to any of the 
preceding claims, characterized in that the service unit (10) 
and/or some of the service units, receptively, are connected to 
a main power supply to be supplied with power, preferably the 
electrical network of the vehicle and that the communication 
unit (9) and/or in respective cases additional service units 
constitute power receiving units,- which are power supplied from 
said service unit, to the main power supply connected by means 
of wireless power transmission. 

11. A system comprising a vehicle carried device according to 
any of claims 1-10 for the collecting traffic charges by means 

of remote communication between stationary installations (42) 
and vehicle carried equipment (8) in traffic check 
installations, each stationary installation (42) comprising at 
least one unit (47) for transmission and reception of radio 
waves, at least one data processing unit (48) and at least one 
communication unit (49) for communication with payment units 
(52, 59, 78, 79) for the registration and distribution of 
collected charges and with each of the vehicle units (8) 
comprising at least one communication unit (9) having a 
transponder (13) , the stationary installation being arranged to 
transmit encoded radio messages directed to occurring vehicle 
equipments to be received by the transponders thereof, which is 
programmed to retransmit a response message to the stationary 
installation receiver in question, characterized in that the 
communication unit (9) having said transponder (13) is arranged 
to be part of a component system for assembling a vehicle 
equipment (8), which except the communication unit (9), 
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comprising the transponder (13) , comprises one or more separate 
service units (10) , comprising components such as data 
processing unit (30) , memory unit (31) , display (20) comprising 
a character window, card reader (18) for smart cards (19), timer- 
unit (3 6) , motion detector (37) and operating unit (21) , each of 
the components being arranged to co-operate with the other 
components and being provided with connection devices (26) , (32) 
for mutual signal communication so that the vehicle device 
successively can be adapted to different types of payment 
operation and different methods of payment, such as payment of 
charge for passing a road section, for entrance and staying in a 
traffic intense area and charges for parking, occurring 
stationary installations (32) comprising a possibility of 
programming for the different payment operations and charging 
cases, which can be comprised by the foreseen basic design and 
extension designs (Figs- 5-8) of the vehicle equipments* 

12* A system according to claim 11, characterized in that for 

the function of collecting and checking parking charges the 
timer unit (36) is provided with operating means (21) for start 
and stop of a timer unit, and for the setting of present parking 
charge and so connected to the rest of the vehicle equipment 
including its transponder (13) , that the setting and temporary 
function of the timer unit are possible to be remotely read via 
the communication unit, so that it hereby can be checked whether 
the correct parking function is present at the time considered 
by means of a special transmitter and receiver device, 
preferably a mobile one* 

13, A system according to claim 12, characterized in that the 
timer unit (36) is arranged, as to its stop function/ start 
function, to be remotely controlled via the communication unit 
(9) such as by means of a stationary installation (42) at exit 
from and/ or entrance to a parking area, 

14. A system according to claims 12 or 13, characterized in 
that the timer unit (3 6) further, as to its start and stop 
function, is arranged to be controlled by a device (37) , which 
senses whether the vehicle, in which the unit is located, is 
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moving or not. 
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